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$X,$ $I^{J’},X_{i}\in X^{1},$ $Q\in X^{q}$
$[X, 1^{\gamma}]=L_{X}Y)$
$[ \lambda_{1}^{r}\wedge\cdots\wedge X_{p}, Q]=\sum_{i=1}^{p}(-1)^{i+1_{\lrcorner}}\lambda_{1}^{r}\wedge\cdots\wedge\hat{X_{i}}\wedge\cdots\wedge Xp\wedge$ $[$ $, Q]$ ,
$[$ , $]$ : $X^{p}\cross X^{q}arrow X^{p+q-1}$ $[$ , $]$ Schouten-
Nijenhuis $[X_{i}, Q]=L_{X_{i}}Q$ Lie $Al’I$
$P= \frac{1}{p!}P^{i_{1}\cdots i_{p}}\frac{\partial}{\partial x^{i_{1}}}\wedge\cdots\wedge\frac{\partial}{\partial x^{i_{p}}}\in X^{p}$ ,
$[P, Q]$
$Q= \frac{1}{q!}Q^{j_{1}\cdots j_{q}}\frac{\partial}{\partial x^{j_{1}}}\wedge\cdots\wedge\frac{\partial}{\partial x^{j_{q}}}\in$
$[P,Q]= \frac{(- 1)^{p}}{p!q!}\{\sum_{s=1}^{q}(-1)^{s+1}Q^{j_{1}\cdots j_{q}}\frac{\partial P^{i_{1}\cdots i_{p}}\partial}{\partial x^{j}\cdot\partial x^{i_{1}}}$ ...
$\wedge\partial$
(2.1)
$\wedge\frac{\partial}{\partial x^{j_{1}}}\wedge\cdots\wedge\hat{\frac{\partial}{\partial x^{j_{\epsilon}}}}\wedge\cdots\wedge\frac{\partial}{\partial x^{j_{q}}}$










$\Pi^{si}\frac{\partial\Pi^{jk}}{\partial x^{s}}+\Pi^{sj}\frac{\partial\Pi^{ki}}{\partial x^{s}}+\Pi^{sk}\frac{\partial\Pi^{ij}}{\partial x^{s}}=0$
(2.2) 2- $\Pi$ Poisson Poisson
( (2.1)
Poisson $p=q=2$
) $f,$ $g\in C^{\infty}(a^{l}tI)$ $f,$ $g$ Poisson
$\{f, g\}\in C^{\infty}(\wedge tf)$
$\{f,g\};=\Pi(af, cfg)=\Pi^{\dot{\iota}\dot{g}}\frac{\partial f}{\partial x^{i}}\frac{\partial g}{\partial x^{j}}$
$\Pi$ 2- (2.2) $\{$ , $\}$
(i) $\{f, g\}=-\{g, f\}$ ,
(ii) $\{f, ag+bh\}=a\{f, g\}+b\{f, h\}$ ,
(iii) $\{f, \{g, h\}\}+\{g, \{h, f\}\}+\{h, \{f, g\}\}=0$ ,
(iv) $\{f,gh\}=g\{f, h\}+\{f, g\}h$
$f,$ $g,$ $h\in C^{\infty}(4t/I),$ $a,$ $b\in \mathbb{R}$ . Poisson (i)
$\sim(iv)$ $C^{\infty}(Al\dagger I)$ $\{$ , $\}$ (i) $\sim$ (iii) $(C^{\infty}(1^{\ovalbox{\tt\small REJECT},}tI), \{, \})$
Lie (iv) $\{f,$ $\cdot\}$ $\{$ , $\}$
$f,$ $g$ $\Pi$ 2-
1- Poisson
Hamilton $\Pi$ 2- of
1- $x\in A1f$ $T_{x}^{*}M$ $T_{x}JtI$
$\Pi^{\#}$ . $\alpha\in T_{x}^{*}M$
$\Pi\#(x)$ : $T_{x}^{*}\lambda\cdot\prime Iarrow$ $T_{x}M$
$\alpha$ $arrow\Pi(\alpha, \cdot)$
$x\in M$ $\lambda I$ $f\in C^{\infty}(M)$
1- of $f$ Hamilton
$X_{f}$ $X_{f}(x)=\Pi\#(af)(x)$ . Poisson
Hamilton Poisson
(presymplectic 2. $\check{Q}$ )
$\Pi^{\#}(x)$ : $T_{x^{A}}^{*\eta[}arrow T_{x}M$ $\Pi$ $x\in M$
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rank $\Pi(x)$ Poisson rank $\Pi(x)$
$\Delta t\cdot I$ $\Pi$ regular Poisson
$D(x):=\{X\in T_{x}M$ ; $f\in C^{\infty}(_{\dot{A}}\uparrow I)$ S. $t$ . $X_{f}(x)=X\}$
$\dim D(x)$ $M$ $\mathcal{D}=\{D(x)\}_{x\in M}\subset T1tI$
(2.2) involutive $M$
symplectic $\mathcal{F}_{\Pi}$ 6 $\mathcal{F}_{\Pi}$
regular Poisson Darboux
2.2 (Darboux ). $(f]ff, \Pi)$ rcgular Poisson
$x\in M$
$\{x^{i},x^{j}\}=\{y^{i},y^{j}\}=\{z^{i}, z^{j}\}=0$ , $\{x^{i},\psi\}=\delta^{ij}$ , $\{x^{i}, z^{j}\}=\{y^{i}, z^{j}\}=0$
$x$ $(x^{1}, \ldots,x^{r/2}, y^{1}, \ldots, y^{r/2}, z^{1}, \ldots, z^{n-r})$ $r=$
rank $\Pi$ $\Pi$ $n=\dim M$ .
$z^{j}=const$ . $\mathcal{F}_{\Pi}$ $\mathcal{F}_{\Pi}$ $\Pi$
symplectic
symplectic ‘( ” Poisson
[23, 2.14. Theorem]
2.2. presymplectic . presymplectic Poisson





6 $\mathcal{F}_{\Pi}$ Poisson regular regular
Poisson $\mathcal{F}_{\Pi}$ symplectic [23, 2.12.
Theorem]
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$\omega$ 2- $x\in M$ $T_{x\overline{\sim}}tI$ $T_{x^{A}}^{*}$)$t\cdot I$
$\omega^{b}$ $X\in T_{x}M$
$\omega^{b}(x)$ : $T_{x}\Lambda/I$ $arrow$ $T_{x}^{*}M$
$X$ $arrow\omega(X, \cdot)$
$\omega(X, \cdot)$ $i_{X}\omega$ $\omega^{b}(x):T_{x}\Lambda Iarrow T_{x}^{*}itI$
$\omega$ $x\in M$ rank $\omega(x)$ rank $\omega(x)$
rank $\omega(x)$ $Al\uparrow\cdot I$ 7
$\omega^{b}$
$t^{r}/(x):=\{X\in T_{x^{1}}tI;\omega^{b}(X)(x)=0\}$
$\dim t’(x)$ $M$ $\mathcal{V}=\{V(x)\}_{x\in M}\subset TM$
(2.3) involutive lNl“
null ( vertical foliation) $\mathcal{F}_{\omega}$ $\mathcal{F}_{\omega}$
presymplectic Darboux
2.4 (Darboux ). $(\lambda^{1’}I, \omega)$ presymplectic
$x\in M$
$\omega=\sum_{i_{\dot{\theta}}=1}^{r}a_{ij}(x^{1}, \ldots, x^{r})dx^{i}\wedge dx^{j}$
$x$ $(x^{1}, \ldots, x^{r}, x^{r+1}, \ldots, x^{n})$ $r=$ rank $\omega$ $|$ $\omega$
$n=\dim_{i}t\cdot f$ .
$x^{i}=const$ . $(1\leq i\leq r)$ $\mathcal{F}_{\omega}$




$f\in C^{\infty}(M)^{N};=\{f\in C^{\infty}(A/tI);f|_{N}=$ const $\}$
$N$ null $\mathcal{F}_{\omega}$ 8 $f\in C^{\infty}(M)^{N}$
$X_{f}’$ presymplectic








(2.4) $\lambda_{f}^{r},$ $X_{f}^{-J}$ $X_{f}-X_{f}’$
gauge
2.3. . 2 Poisson presymplectic
(i):Poisson presymplectic 2
















3.1. Poisson $\Pi$ presymplectic $\omega$
$\Pi^{\#}\circ\omega^{b}|_{{\rm Im}(\Pi\#)}=$ id, $\omega^{b}\circ\Pi^{\#}|_{{\rm Im}(\omega^{\triangleright})}=$ id
(compatible) $\Pi^{\#}$ : $T_{1}tIarrow\tau*$ it $\prime I,$ $\omega^{b}$ : $T^{*}4’tIarrow$
$T_{4}\prime tI$ $T_{\wedge^{-}}tI$ $T^{*}M$ ( )
Poisson presymplectic $(\Pi, \omega)$ horsymplectic
De Barros [2], $\lambda^{r}aisman[22]$ Blaszak-Marciniak [3] dual P-P
Poisson presymplectic
3.2. (i) $\Pi$ $M$ Poisson $\mathcal{F}n$ $\mathcal{D}=\{D(x)\}_{x\in M}$
involutive $\mathcal{V}=$ $\{V(x)\}_{x\in M}\subset$ Tit $I$ $x\in 4tI$
$D(x)\oplus\ddagger,’(x)=T_{x}M$ $\Pi$ presymplectic
(ii) $\omega$ $M$ presymplecitc $\mathcal{F}_{\omega}$ $\mathcal{V}=\{l^{r}/(x)\}_{x\in M}$
involutive $\mathcal{D}=\{D(x)\}_{x\in hf}\subset T_{1^{-}}tf$ $x\in\overline{A}tI$
$D(x)\oplus t’(x)=T_{x}$ . $1$ $\omega$ Poisson
2
$M$ 2 $\mathcal{F}_{1},$ $\mathcal{F}_{2}$ $x\in M$
$D_{1}(x),$ $D_{2}(x)$ $D_{1}(x)=D_{2}(x)$ $x$
$\mathcal{F}_{1}=\mathcal{F}_{2}$ $D_{1}(x)\oplus D_{2}(x)=T_{x’}1\cdot I$ $x$
$\mathcal{F}_{1}\oplus \mathcal{F}_{2}=\wedge t\cdot I$
(i), (ii) (iii)
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3.3. (i) $\Pi_{i},$ $i=1,2$ , $\dot{A}\prime 1I$ regular Poisson $\mathcal{F}_{\Pi_{i}}$ $\Pi_{i}$ $M$
rank$(\Pi_{1})+$ rank $(\Pi_{2})=\dim_{1}\uparrow I$ $\mathcal{F}_{\Pi_{1}}\oplus \mathcal{F}_{\Pi_{2}}=M$
$\Pi_{i},$ $i=1,2$ , $M$ symplectic
(ii) $\omega_{i},$ $i=1,2$ , : $I$ presymplectic $\mathcal{F}_{\omega i}$ $\omega_{i}$ $M$
rank $(\omega_{1})+$ rank $(\omega_{2})=\dim_{1^{\mathfrak{l}}}tf$ $\mathcal{F}_{\omega}1\oplus \mathcal{F}_{\omega_{2}}=\lambda,I$
$\omega_{i},$ $i=1,2$ , $il^{i}f$ symplectic
(iii) $\Pi$ $\omega$ $1\backslash \prime f$ regular Poisson presymplectic
$\mathcal{F}_{\omega}$ $\Pi$
$\omega$
$4t\prime f$ rank$(\Pi)+$ rank$(\omega)=dimA1I$
$\mathcal{F}_{\Pi}=\mathcal{F}_{\omega}$ $TM$ involutive $H$ $H$ $\Lambda,f$




(iv) symplectic $(A^{t}tI, \Omega)$ $\mathcal{F}_{1},\mathcal{F}_{2}$ $\Omega$
$\mathcal{F}_{1}\oplus \mathcal{F}_{2}=_{A}\prime t\cdot I$ $M$ Poisson $\Pi_{1},$ $\Pi_{2}$ presymplectic
$\omega_{1},$ $\omega_{2}$ $\Pi_{1}$ $\omega_{1\text{ }}\Pi_{2}$ $\omega_{2}$
2
$(i)\sim$ (iii) 3 $(i)\sim$ (iii) (iv)
2 (iv)
3.4. $\Omega$ $M$ symplecitc $M$ $\mathcal{F}_{1},$ $\mathcal{F}_{2}$
$\Omega$ ;
. $\mathcal{F}_{1}\oplus \mathcal{F}_{2}=M$
$(\mathcal{F}_{1}, \mathcal{F}_{2})$ $\Omega$ (decomposition) $\mathcal{F}_{1},$ $\mathcal{F}_{2}$
$(\mathcal{F}_{1},$ $\mathcal{F}_{2})$
3.5. (1) Poisson dual pair ( 3.3 $(i)$ )
Lie-Weinstein pair symplectic orthogonal
dual pair $\backslash \wedge lIontaldi-Ortega-$
Ratiu [17]. Weinstein [25]
(2) 3.3 (i), (ii), (iii)






4.1. (i) $Alf$ : $M=\mathbb{C}P^{n}\cross \mathbb{C}P^{m}$ . $\mathbb{C}P^{n},$ $\mathbb{C}P^{n}$
Fubini-Study symplectic $\omega_{1},$ $\omega_{2}$ $\Omega=$
$-\omega_{1}+\omega_{2}$ 9 $(M,$ $\Omega)$ symplectic
$\Omega$ ( symplecitc
)
(ii) $T^{4}=\mathbb{R}^{4}/\mathbb{Z}^{4}$ 4 (i) $T^{4}=T^{2}\cross T^{2}$
( )
$T^{4}$
$M$ $(MM, \Omega)$ symplectic




41(i) $t’\cdot I$ $=2$
$M$ $=2$
4.2. K\"ahler $(G_{2}/H,$ $\Omega)$ $\Omega$
$H$ $U(2)$ $T^{2}$ $H=U(2)$ $A\mathfrak{h}.[=$
$G_{2}/U(2)$ Betti 1 $H=T^{2}$
41,$I=G_{2}/T^{2}$ Betti 2 $=2$
42
43. $D=\{D(x)\}_{x\in G_{2}/H}$ $G_{2}/H$ $L(0)$ $D$
$0$ $L(0)$
(i) $H\subsetneq K\subsetneq G_{2}$ ,
(ii) $D(x)=d\tau_{g}(T_{o}(K/H)),$ $\forall x=\tau_{g}(0)\in G_{2}/H$ ,
9 $M$
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$G_{2}$ $K$ $\tau_{9}(aH)=gaH$ : $G_{2}/Harrow G_{2}/H$
$g\in G_{2}$ $G_{2}/H$
$H=U(2)$ $K$ $K=SU(3),$ $SU(2)\cross SU(2)$
diin $G_{2}/U(2)=10$ $G_{2}/U(2)$ ( )
( $b_{2}=1$ )
$H=T^{2}$ $K=SU(3),$ $SU(2)\cross SU(2),$ $U(2)$ $\dim G_{2}/T^{2}=$
$12$ $SU(3)/T^{2}$
:
44. $\mathcal{D}=\{D(x)\}_{x\in G_{2}/T^{2}}=\{d\tau_{g}(T_{o}(SU(3)/T^{2}))\}_{\tau_{g}(0)\in G_{2}/T^{2}}$
$\mathcal{D}’=\{D’(x)\}_{x\in G_{2}/T^{2}}$ $T_{o}(G_{2}/T^{2})=D(0)\oplus D^{l}(0)$ $\mathcal{D}’$
44 : $G_{2}$ Lie $g_{2}$
$\mathfrak{g}_{2}=t^{2}\oplus\bigoplus_{j=1}^{6}t_{\theta_{j}}^{\gamma}/$
$t^{2}$ $T^{2}$ Lie $\ddagger_{\theta_{j}}’/$ 2 ad $t^{2}$-
$\oplus$ $\{X_{1,j}, X_{2_{\dot{\theta}}}\}_{j=1}^{6}$ $\theta_{j}$ : $t^{2}arrow \mathbb{R}$
ad $(Z)Y=(X_{1_{2}j}X_{2,j})(\begin{array}{ll}C -\theta_{j}(Z)\theta_{j}(Z) 0\end{array})(\begin{array}{l}\lambda l^{l}\end{array})$ , $Z\in\{^{2},$ $Y=\lambda X_{1_{\lambda}i}+l^{\nu X_{2}’}i\in 1_{\theta_{j}}^{J^{\vee}}’$ ,






$T_{o}(G_{2}/T^{2})\cong\oplus_{j}^{6_{=1}}l_{\theta_{j}}^{r}-$ $D,$ $D’$ $D(0),$ $D(0)$
$)_{\theta_{j}}^{!}r$ , $\theta_{j}\in\triangle^{+}$ , $\triangle^{+}$ zu(3) 5
$D(0)$ 5 $D(0)$ $D(0)=zu(3)/t^{2}=$
$t_{3\alpha_{1}+\alpha_{2}}^{\mathfrak{c}’}r\oplus t_{3\alpha_{1}+2\alpha_{2}}^{l}r\oplus 1^{r}/_{\alpha_{2}}$ $D’(0)=l_{\alpha_{1}}’"\oplus V_{\alpha_{1}+\alpha_{2}}"\oplus\ddagger_{2\alpha_{1}+\alpha_{2}}^{7}$,





$(_{A}/\uparrow I,$ $\Omega)=(SU(\ell+1)/S(\bigotimes_{p=1}^{k+1}U(i_{p}-i_{p-1})), \Omega)$
2
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